is an enlargement of the maxillary portion, showing the hypertrophy and loss of the normal anatomical details of the maxilla.
is an enlargement of the maxillary portion, showing the hypertrophy and loss of the normal anatomical details of the maxilla.
As far as can be ascertained, the total duration of the disease to date is 12 years -from the age of 34 to that of 46.
The patient, at present, seems to be in very good health, but it is unlikely that the condition will remain stationary; more probably it will slowly progress.
The cause was most likely a local pyogenic infection of the maxilla, which gained access through the molar tooth first mentioned or through its socket, and thence spread through the maxilla to the base of the skull aud to the bones of the cranium. [April 15, 1935] Sequela following Injection Anasthesia in the Mouth: A Bacteriological Investigation
By HAROLD RoUND, M.D.S., L.D.S., and H. J. R. KIRKPATRICK, M.B., B.Ch.
THE purpose of this paper is to draw attention again to some of those sequel1 which occasionally follow injection anesthesia in the mouth for the purpose of the extraction of teeth. They vary very much as to their severity, sometimes only amounting to pain and swelling, or a subsequent neuralgia, but sloughing-of the soft tissues, osteitis, necrosis, and even osteomyelitis may follow injection anaesthesia in the mouth. On one occasion when three separate injections were made, one in the lower incisor region and one in each upper bicuspid region, there appeared afterwards large cbronic tuberculous ulcerations in each area.
This present investigation, dealing chiefly with infiltration anesthesia, is due to the fact that we have been called upon more frequently during the last two or three years, to treat these serious conditions at hospital. In 1924, and again at a later date, bacteriological investigations were made by Round and Broderick (British Dental Journal, 1924, xlv, 27) , to try to explain the reasons for their occurrence, and on each occasion the investigation seemed to prove an infection of the submucous tissue in the area of injection. The present investigations are largely based on the technique of that employed by Round and Broderick. Whilst endeavouring to call attention to what must be considered of vital importance in the technique of injection anasthesia in the mouth-namely the possibility of an infection of the submucous tissue in the area of injection-at the same time we try to aid the technique by offering suggestions for improvement in the methods of sterilization of the surface of the injection area.
The principal factors to be considered in a study of the causation of sepsis are three.
(1) Faulty technique, including inadequate sterilization of syringe, instruments, &c., and of the surface area into which the anaesthetic fluid is injected. It is clear that if micro-organisms are present on the surface of the tissues there is a risk of sepsis occurring as a result of organisms being carried into the tissues on the injectionneedle or instruments.
(2) The presence in the depth of the tissues of micro-organisms which assume invasive characters as a result of:
(a) Deprivation of the tissues of their blood supply, due to vaso-constriction caused by adrenalin in the anwsthetic fluid and from tension due to the injected fluid. It is assumed that, as a result of this, these tissues suffer from a lowered vitality and resistance, and are therefore less able to resist infection.
(b) The devitalization of the tissues resulting from surgical trauma and from tension arising as a result of the injection.
OCT.-ODONT. 2 * (3) The invasion of devitalized tissues by micro-organisms from the surface, following surgical procedures. The scope of the investigation which we are carrying out is indicated by the above considerations, but in this paper we shall confine ourselves to two aspects of the problem, namely:
(1) Asepsis as regards the area into which the anasthetic fluid is injected, and
(2) The possible presence of micro-organisms in the submucous and deeper tissues.
In the experiment recorded we used unselected cases. Some of the patients had relatively healthy mouths, others had definitely septic mouths. Most of the patients were extraction cases, though some of them required the surgical removal of papillomata, or other surgical procedures.
In our earlier experiments we were impressed by the frequency with which bacterial growth was obtained in cultures prepared from swabs taken of the sterilized surface-area of injection. We 'carried out experiments to determine whether this was due to implantation on the sterilized area of bacteria from adjacent structures, or to failure of the iodine solution used to sterilize the injection area effectively.
We were able to demonstrate that the contaminating organisms probably came from the adjacent tissues. We therefore planned experiments and evolved a technique which would give us information on two points: -
(1) As to any improvement in asepsis to be gained by protecting the injection area from bacterial contamination in the interval between sterilizing the area and injecting the anesthetic fluid.
(2) As to whether micro-organisms are present in the depth of the tissues.
Bacteriological technique.-Only organisms which grow under aerobic conditions on blood-agar or in hormone broth medium were studied.
(1) The injection syringe and needle were sterilized by boiling and the rubber cap of the bottle containing the injection fluid was sterilized by immersion in spirit.
(2) The injection area was swabbed and the swab immediately rubbed over the surface of blood-agar. The injection fluid was then drawn up into the syringe and two inoculations into broth were carried out to control the sterility of the needle and injection fluid. (3) The syringe needle was immersed in a tube of broth-medium, and (4) a few drops of injection fluid injected into a second tube of broth-medium.
(5) The syringe needle was now held inside the patient's mouth for one minute and then immersed in a third tube of broth-medium. This culture controlled infection of the needle by droplet contamination -from the patient's mouth, for a period equivalent to the average time required to carry out an injection. The syringe and needle were now placed in a tray containing spirit until required for giving the injection. (6) The injection area was sterilized with a 2J% solution of iodine in spirit and a swab of the sterilized area was taken. This swab was inoculated in a fourth tube of broth. (7) The injection was then made, and immediately afterwards the needle was immersed in a fifth tube of broth.
The blood-agar plate receiving the inoculum from the first swab was incubated for twenty-four hours and the type of growth recorded. All broth cultures were incubated for at least three days before being discarded as negative. Of these organisms, S. viridans was always present, and in the majority of cases was the most numerous organism grown in culture. Hmmolytic streptococci were frequently present and were grown in considerable numbers in many of the cases. M. pharyngis flavus was present in the cultures from all cases. Staphylococci and pneumococci were comparatively rarely grown. Asepsis technique.-In the first group of 25 cases the injection area was sterilized with iodine solution and no special precautions were taken subsequently to protect the area from adjacent structures. This, we felt, was perhaps the commonest technique carried out in ordinary practice.
In a second group of 34 cases, the injection-area, after sterilization, was protected from contact with adjacent structures by pads of sterile gauze wrung out in iodine solution.
Now this is important: organisms were grown from the injection area after sterilization: (a) in 20% of the first group of cases; (b) in 6 6% of the second group.
In most cases the positive culture was pure Streptococcus viridans; in one or two cases there was a mixed culture of Streptococcus viridans and other types. That special protection of the sterilized injection area from bacterial contamination is necessary in any satisfactory asepsis technique is indicated by the marked improvement in asepsis in our second series of cases. The fact that organisms were grown from the second swab in a small percentage of cases of the second group is probably to be attributed to allowing the antiseptic to act for too short a time. In our experiments we allowed the antiseptic to act for one minute. With the particular antiseptic employed by us in this investigation it is probable that the antiseptic should be allowed to act for at least one and a half minutes to ensure complete asepsis in every case, but that it is questionable whether all cases would tolerate a spirituous solution of iodine, owing to irritation, although most of our cases showed little discomfort in this way.
The presence of organisms in the depth of the tissues. In all the positive cases, organisms of the same type were present as part of the flora of the surface tissues, except in the two cases from which S. aureus was grown. S. aureus was not recognized as forming part of the surface flora in either of these cases.
Controls.-Control experiments in this series were carried out on six healthy young adults. The results were all negative. Mandibular nerve-block anaesthesia.-This method of inducing anesthesia was employed in four cases. The results were all negative.
As we think this investigation has proved the presence of organisms in the submucous tissue we shall continue it further (1) We shall include in it 100 or more cases. If the present ratio between " contaminated cases " and "non-contaminated" positive cases remains the same, and if we can reduce the percentage of " contaminated" cases, we shall feel sure of the significance of our data.
(2) Different kinds of antiseptics will be tried, including aqueous solution of iodine and hydrogen peroxide.
(3) We shall arrange for every patient examined to report on the day following treatment, and perhaps at subsequent intervals, when the technique will be followed out again in order to gain information on two points:
(a) As to whether invasion of devitalized tissue commonly occurs after extraction following injection anasthesia. 
